ABSTRACT: Food borne diseases are associated with preparation of food under unhygienic conditions or prepared and kept for several hours at ambient temperatures before it is served and left overnight without refrigeration and served the following day. Objective: This work aimed at improving knowledge and practice of food services staff regarding provision of safe food for hospitalized patients in Gharbia governorate through a health education intervention program. Methods: all food services staff working in Tanta University hospitals (n=25) and Health Insurance Hospitals (n=127) were the target of the study. They answered a questionnaire sheet that included personal data and knowledge and practices of the food services staff regarding food safety at the start of the study (preintervention) and at the end of a health education intervention program (Post-intervention). A health education intervention program was applied for food services staff categorized as having low (40-59%) or very low score (<40%). It had been applied in 5 sessions in the form of large group discussion. This program was conducted over a period of two and half months, one session weekly. Results: Food services staff with low and very low score regarding knowledge on food safety was 22.37 % and 17.10 respectively. Concerning Practice of food safety, 20.39% of staff had low score and 18.42% had very low score. Age, sex, years of work, place of work and job title had no statistically significant association concerning knowledge and practice of food safety measures. There was statistically significant improvement of knowledge and practice of food services staff up to six months after health education intervention program at 5% level of significance. The percent of improvement ranged from about 32-95% for knowledge and 39-72% for practice. Conclusion: Findings highlighted the importance of providing health education in food and personal hygiene to food services staff and incorporating the same in existing guidelines for food establishments laid down by civic agencies in Tanta and elsewhere.
INTRODUCTION
Food safety is a fundamental human right. It is defined by the FAO/WHO as the assurance that food when consumed in the usual manner does not cause harm to human health and well being (WHO, 2006 ) (1) . Negligence and/or mistakes 440 Bull High Inst Public Health Vol.38 No. 2 [2008] during processing, storage, transport of food, and food products can lead to human suffering worldwide (2) important to good health and prosperity (1, 3, 4) .
The importance of proper diet for hospitalized patients and the detrimental effect that improper diet could have on the recovery is emphasized. The food may be a source of food borne infections or intoxication through its contamination with micro-organisms or toxic substances (5) .
Food borne diseases are associated with preparation of food under unhygienic conditions or prepared and kept for several hours at ambient temperatures before it is served and left overnight without refrigeration and served the following day.
Also mishandling of food could contribute to the risk to patients (6) .
Food contaminated by microorganisms, its toxins or chemical toxic substances, emerge in hospitals as specific kind of epidemic food poisoning.
Occurrence of food poisoning in hospitals is facilitated by several facts such as;
centralized food preparation, kinds of food, staff carriers, an unfavorable hygienic regime in the kitchens and at places where food is shared, and crossing of clean and unclean paths in a kitchen, carelessness and non-education (7) . Epidemiological and surveillance data suggest that faulty practices in food processing plants, food service establishments, and home play a crucial role in the causal chain of foodborne diseases. This issue has also proved to be critical in some nosocomial foodborne outbreaks (8) (9) (10) (11) (12) . Hence, a major goal of the hospital is to provide safe food to (13, 14) .
Food hygiene in the hospital can acquire peculiar features. Many patients could be more vulnerable than healthy subjects to microbiological and nutritional risks. Large numbers of persons can be exposed to infections and possible complications. Gastroenteritis can impair digestion and absorption of nutrients. The perception or fear about poor food hygiene practices might result in patients rejecting the meals supplied by the hospital catering (13, 14) . In nosocomial outbreaks of infectious intestinal disease, the mortality risk has been proved to be significantly higher than the community outbreaks and highest for food-borne outbreaks (6) . On the other hand, further peculiar concern arises from the common involvement in the role of food services staff or nurses or domestic staff. They are not specifically trained about food hygiene. They can be engaged in receipt, distribution, serving of ready made foods, and supervision of these services (15) .
Knowledge about food safety provides a basis for intervention strategies at all stages of production and consumption with the aim of prevention of food borne diseases. These intervention strategies include inspection by governmental agencies, and educational campaigns directed at food services staff, process operators, and people preparing foods (16, 17) . Observed decreases in the incidence of Knowledge and practices of handlers regarding food safety were measured using the following scoring system:
-Right answers were scored 1, 2, or 3 according to number of items in the question.
-Wrong answers were scored (zero).
Score was considered as follows:
-High if the food handler got score of 80% or higher.
-Middle 60% -<80%.
-Low 40% -59%.
-Very low <40%.
Health education program:
Health education intervention program was applied only for food services staff 
Statistical analysis:
Data were collected, presented, and statistically analyzed using SPSS soft ware version 11 (20) . Quantitative data were analyzed using mean, standard deviation, and students't' test. Qualitative data were analyzed using chi square test. Z test was used for comparing proportions before and after intervention. The level of significance used was 5% level. Regarding safe kitchen condition, the highest percent of improvement was in question no. (7) and (8) (5) and (6) showed about 67% improvement. As regards preparation and cooking of foods question no. (7) showed about 69% improvement followed by question no. (5) 63.41% improvement. Concerning personal hygiene, question no. (4) revealed 72.15% improvement followed by question no. (7) that showed 62.28% improvement. Six months later, there was still significant statistical difference from base line at all questions.
RESULTS

DISCUSSION
Educational and regulatory measures have been found to be effective in reducing food-born diseases in hospitals. On the other hand, a comprehensive and well funded regulatory system alone cannot prevent food-born diseases (6) . (21) . In the same study conducted in Italy, younger staff had significantly better knowledge and practices, but this was not statistically significant in the present study (21) . In the present work, female respondents were less likely than males to wash their hands after touching raw food and before touching cooked food and to separate kitchen utensils. This finding disagree with other surveys on consumer's food safety perception and behaviours, that found risk perception and protective practices more common in the female gender (2, 7, 18, 22) . Also, surveys have produced inconsistent results with regard to the relation between food safety behaviours and education level, e.g. some risky practices being more common within higher education and income level (22) . This is in agreement with the results in the present study.
For the prevention of food-borne outbreaks adhering to food safety measures among food services staff is vital (23) . Several food-borne outbreaks in hospitals that were attributed to improper food handling have been reported. In the United Kingdom (1995) an outbreak of
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Clostridium perfringens food poisoning affected 38.6% of patients in two hospital wards was reported where the incriminated food was roast pork. This was attributed to too large cuts in one hand and equipment to ensure rapid cooling of cooked meat was not installed in another (24) . (26) .
The present study revealed that after health education intervention program, there was an improvement in the overall food safety knowledge and practice.
Utensils used in the hospitals were made of aluminum and were washed with unheated tap water before training. After training they were washed with warm water and detergent. Disinfection was not practiced in any hospital before or after training. Brougham (1998) stated that all utensils must be washed in warm water containing an adequate amount of suitable detergent and then disinfected (22) .
The most important factors related to food-borne diseases are the lack of knowledge on the part of food services staff or consumers and negligence in safe food handling (6) . The present study showed that there was a gap between food handler's knowledge and food safety practices followed in the hospitals. Their knowledge score was usually higher than the corresponding practice score both before and after intervention. Nevertheless, the study revealed safe storage practices involving temperature control and correct handling of food using adequate clothing and gloves, but respondents fared worse when they were asked about cross- been obtained from previous studies (21, 26) .
In a study that assessed the in food services establishments (27) . ElDerea H. et al., (2008) found that bacteriological analysis of the majority of patients' meals of plant origin revealed contamination with higher microbial loads before and after health education intervention program (28) . The highest aerobic mesophilic coliform and staphylococci counts were among raw salad served in hospitals. They attributed that to the preparation of the salads using bare hands, the use of inadequately cleaned raw vegetables and their storage until service at a temperature that permits multiplication of bacteria (28) . All of these In France (2005), a study in a university hospital showed that 10% of patients' meals, all of which were salad, had total viable bacteria counts above the recommended levels (29) . At the same time,
another study in Costa Rica (2004) revealed that all tested salad samples were positive for faecal coliforms (30) .
Food distribution to hospital wards plays a critical role in the safety of hospital food (31) . Moreover, for immunecompromized patients the potential risk for food to cause infection is ever greater and hospitals may impose dietary restrictions to limit pathogen exposure (32) . Improper practices during food distribution detected in the present study included: sharing of utensils for raw and cooked foods and thawing of frozen food at room temperature. Similar behaviours are described in several previous studies and confirm that cross-contamination is a poorly perceived food safety issue (21, 22, 25, 33) .
The present study showed that food smoking and consistent use of soap at the workplace improved after health education but not to the desired extent (34) . 
CONCLUSION AND REECOMMENDATIONS
So
